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direct chlorination - .'1 Abstract  : poged Q... t0 paged .

In the so-called direct chlorination process, 1l,2-di-

5 chloroethane, referred to below as EDC, is obtained by'
reaction of ethylene with chlorine. This  addition
reaction is catalyzed by metal halides which behave as
Lewis acids and a halide of a metal of the first main
group of the Periodic Table.

10 In the process described in NL-A 6901398 the metal halidé
~ having Lewis acid behavior is prefera.bly iron(III)
chloride. The metal of the first group of the Periodic
Table preferably has an atomic number of at most 12
(sodium) and is in particular lithium. The molar ratio of
15 the halide having Lewis acid behavior and the halide of
the metal of the first group of the Periodic Table is
between 1:2 and 2:1.

EP 0 111 203 B2 desc:.;ibes a process in which the catalyst

. used is an anhydrous tetrachloroferrate, £for example

20 sodium  tetrachloroferrate, or the corresponding

- components are used in stoichiometric amounts. In

DE 41 03 281 Al the catalyst used is iron(III) chloride

mixed with sodium chloride in a molar ratio of 1:1.5 to
1:2.

25 It has now been found that the direct chlorination of
ethylene proceeds particularly advantageously when during
the total reaction the molar rat:.o ©f sodium chloride to
-iron(III) chloride is kept below 0.5. Maintenance of this
condition allows the reaction to be carried out in such

30 a way as to produce EDC of .sufficientljr high purity to be .

- used directly to form vinyl chloride, without distilla-
tive removal of high boilers. In addition, the process of
the invention is not very costly in terms of equipment

——



preferably between 0.4 and 0.6 bar gauge pressure, which
advant ageously set by means of inert gas, preferably nitr

bt anket.i ng. ~ The reaction tenperature is.fromb50 to 105C, mﬂﬂﬂll WI
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the reactidn’ediun used' s’ Aavaiedgtdudly WL kIS,

the reactants being fed into the circulating EDC. Here it
is not necessary to use chlorine _'in liquid form, since
the process of the invention can be carried out under
such mild conditions, particularly such low pressures,
that gaseous chlorine can be used. Thus the pressure is
advantageously a maximum of 1 bar gauge pressure,
preferably between 0.4 and 0.6 bar gauge pressure, which
is advantageocusly set by means of inert gas, preferably
nitrogen, blanketing.

The reaction temperature is from 50 to 105°C, advan-
tageously from 70 to 90°C. Pressure and temperature are
adapted to each other in such a way that the reaction is
carried out below the boiling point of EDC.

In a preferred embodiment of the invention, all or pre-
ferably only some of the EDC is passed into an expansion
vessel maintained under vacuum, the heat content of the
EDC stream leading to the vaporization of part of the
EDC. The vaporized EDC is free of catalyst and after
condensation has a purity of at least 99.9%, so that it
can be fed directly to the cleavage reaction to form
vinyl chloride. This allows the omission of the water-
scrubbing that is necessary for removal of the catalyst

~ in conventional processes, carried out without pressure

30

35

letdown or EDC vaporization, and also of the subsequently
required distillative drying of the EDC.

The pressure in the expansion vessel is advantageously
from 0.2 to 0.7 bar absolute. This reduced pressure is
produced and maintained by means of customary fans or
pumps, referred to below as a vacuum pump. If this vacuum
pump is not also to be used for conveying the gaseous EDC

T1n§ Sheet Has Been Rjﬂlaced

EDC stream
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the latter is condensed by means of a suitable apparatus,




35 vinyl chloride. This allows the om ssion of the water- scr ubbi ng
that is necessary for renoval of the catal yst I n conventiona
procgesses, carried out w thout pressure | et down or EDC vapori zati on,
and al so of the subsequently requiredsdistillative drying of the EDC
30 The pressure in the expansion vessel is advantageously fromO0.2 to
0.7 bar absol ut eefébredr eduselopr®s dlicddler, andpeslileededninn@ivéssed by
means of customary fans or punps, referred to below as a vacuum punp.
If this vacuum punp is not also to be used for conveying the gaseous
EDC 35 the | atThe exploitishicn bF thenkeat af sveacbien dfex cthe partial

vaporization of the EDC and for maintaining the reaction
temperature in the stated preferred range results in a
5 ° substantially reduced need for coolant.

The unvaporized catalyst-containing part of the EDC
remaining in the expansion vessel is returned to the EDC
circuit. This is made possible by the reaction forming
only a very small proportion of byproducts and the EDC

10 return containing only inconsequential amounts of
hydrogen chloride.

The waste gas is p‘ractica.lly' free of chlorine. The
particularly preferred operating mode, in which only some
of the EDC, preferably a relatively small amount, is
15 passed into the expansion vessel, has the further advan-
tage that a secondary reactor for the conversion of the
rémaining ethylene is not necessary. However, devices for
the removal and recirculation thereof can be provided
even in this preferred embodiment of the invention, since
20 they are not very costly.

Thus the ethylene yield can be further increased or the
ethylene 1losses further reduced 'by returning the
'ethjrlene-containing expansion vessel waste gas to the
reaction from a point downstream of the vacuum pump by
25 means of a suitable compressor, preferably a liquid-jet
compressor, which is advantageously fitted at the bottom
of the reactor, and rereacting the ethylene with
chlorine. The driving jet for the preferred compressor is
advantageously a bleed stream (partial stream) of the
30  circulating EDC.

The residual amounts of ethylene can, however, alsoc be
used for producing energy by waste gas incineration,

preferably for hydrogen chloride recovery.
This Sheet Has Been Replaced
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-3- » referred to below as a cooler, and collected in a ¥8s§Ek Has Been Replaced
The exploitation of the heat of reactlon for the parti al |

of tpre EDC and for nmintaining the reaction t enper at ur-e ﬂMEHl%IH‘iI
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‘The unvaporlzed catal yst-containing part of the EDC remeining in the
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by the reaction for a very proportion o Byproducts and

m
the EDC 10 ret d®n Rﬁﬁ%ﬁﬁqﬁﬁﬁ}Ycwﬁ?itﬂh$%ns§ﬁﬁenFP&l Prafeass of the

invention. It is, together with  its ©preferred

embodiments, shown in the figure.

5  The apparatus of the invention comprises

a reactor (1),
feed 1lines (2) and (3) £for ethylene and chlorine,
respectively,
and preferably (4) for an inert gas,

i0 a line (5) to
the expansion vessel (6) which is under reduced pressure
and has
a line (7) for removing the vaporized product and
a line (8) for returning the unvaporized product

15 to which is preferably connected a dissolving vessel (9)
and which
preferably runs via a pump (10),
and a line (1l1) for returning a product partial stream,
which preferably runs via a pump (12) and a cooler or

20 heat exchanger (13).

The line (7) for the EDC vapor advantageously runs via a
cooler (14) to the vacuum pump (15). From the coocler (14)
the 1line (16) leads to the receiver (17) £for the
liquefied EDC.

25 Advantageously, the apparatus further comprises a line
(18) from the (pressure side of the) wvacuum pump (15) via
the compressor (19) to the reactor (1) for returning
residual amounts of unreacted ethylene. (20) and (21) are
lines to waste gas disposal.

30 If the process runs for a prolonged period it must be
ensured that the sodium chloride to iron(III) chloride
ratio according to the invention is maintained. So if,
for example,'ifon(III) chloride becomes introduced into
the plant, for example by corrosion, the corresponding

35 amounts of sodium chloride must be metered in,



hyd-r ogen -chl ori de. The waste gas is practically figgesd: Hadhes RépacedThe

particularly preferred operating node, in which only so '
prefegrably a relatively small anount, is 15 passed int gjmml
.vessel, has the further advan- tage that. a secondar he

‘conversion of the remai ni ng et hyl ene is.not necessary. However,
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The circulating EDC has an average purity of over 99%, is

5 clear, i.e. no solid particles can be detected, and is
only slightly colored. It is therefore not normally
necessary to bleed off part of the stream for the purpose
of removing impurities.

The examples below illustrate the invention.
10 Examples 1 to 4

The direct chlorination is carried out in a reactor (1)
having a volume of 14.6 m® and a filling-level of 81% by
volume. The pressure is maintained at 0.54 bar gauge
pressure by the line (4) and the temperature is main-
15 tgined at 75°C. The reaction medium is liquid EDC con-
taining 700 ppm of iron(III) chloride. -

Sodium chloride is metered into the reaction medium via
a dissolving vessel (9) until the desired molar ratio of
sodium chloride to iron(III) chloride (see table below)

20 has been reached. This ratio is maintained throughout the
feaction. The reactor (1) is fed with 2000 standard m’/h
of ethylene via line (2) and the corresponding amount of
gaseous chlorine via line (3). A product bleed stream
(partial stream) is conducted via line (5) into a down-

25 . stream expansion vessel (6) having a pressure of 0.3 bar
absolute. In this 8.90 tonnes of EDC are vaporized and
drawn off via line (7). This EDC is free of catalyst and
has the purity given in the table, which allows the EDC
to be processed directly into vinyl chloride. The level

30 of the byproduct 1,1,2-trichlorcethane is likewise given
in the table below. '

The unvaporized EDC remaining in the expansioh vessel (6)
is returned via line (8) and a pump (10) to the reactor



25 means of a suitable conpressor, preferably a |iquid-jet
conpressor, which is advantageously fitted at the bottom
reactsor, and rereacting the ethylene with chl ori ne.

for’ the preferred conpressor is

strean) of the 30 circulating EDC.
can, however, al b P, S
(5. p?éfé?mgﬁiiﬁr ydfgggﬁhgqlo?? %ﬁgﬁgégﬁ§€iﬁ¥3 and a

i nci neration,
"pump (12) into line (8) and returned, if necessary via a
to the reactor (1).

of the
The driving jet

he resi dua

cooler (13),

_.In the table, Example 1 is a comparative example (without
5 addition of NaCl), while Examples 2 to 4 are according to

avan%$geously a bl eed stream (parti al
amounts of ethyl ene

the invention.

Table

NacCl

‘Molar ratio
: FeCl,

Product containing

EDC
[% by weightl]

1,1,2-trichloroethane

[$ by weight]

W
o
*
W
e

99.90
99.95

0.157
0.064
0.025
0.035

_
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. $E®sRap1aay| ce which is

particularly suitable for the proce , tion. It is, together

wWithpits preferred enbodlnents sho |gure 5 The devi ce of
I nespopdepodhforsd)

t he’ inventi on cqu a reactor (1)
and ch orlne respectivel and pre

for ethyl ene
inert"gas, 10 aline (5) to t he expan |Dn vessel (6) which is under

product ana - aline (8) Tor return 2&%&%‘3%;3?‘."!239 ﬂlﬂl]ﬂﬂmmm'"l“l

1. A process for ©preparing 1,2-dichloroethane by
reaction of ethylene with chlorine in the presence
of a sodium chloride-iron(III) chloride catalyst,

5 which comprises maintaining the molar ratio of
sodium chloride to iron(III) chloride below 0.5
during the whole reaction.

2. The process as claimed in claim 1, wherein the molar
ratio of sodium chloride to iron(III) chloride is in
10 the range from 0.3 to 0.45.

3. The process as claimed in claim 1 or 2, wherein the
reaction is carried out at from 50 to 105°C, prefer-
ably in the range from 70 to 90°C.

4. The process as claimed in one or more of the preced-
15 ing claime, wherein the reaction is carried out at
a pressure of up to 1 bar gauge pressure, preferably

at from 0.4 to 0.6 bar gauge pressure.

5. The process as claimed in claim 4, wherein the gauge
pressure is set by inert gas blanketing.

20 6. The process as claimed in one or more of the
preceding claims, wherein all or part of the
1,2-dichlorcethane is passed to a container
maintained at reduced pressure, the product which
distills off being separated off and the remaining

25 1,2-dichloroethane being returned to the process.

7. The process as claimed in one or more of the
preceding c¢laims, wherein the reaction medium is
circulating 1,2-dichloroethane.

_ 8. The process as claimed in one or more of the
30 preceding claims, wherein the chlorine is fed in as



15 to which is preferably connected a dissolving vessel (9) and

whi ch preferably runs via a punp (10) Q?Q_Q_LLQQ_L;;L_LQL_
Tetuyrning a product partial stream whi ch preferably runs via

(12) and a cooler or 20 heat exchanger (1 rul r the
EDC vapor advant ageously runs via a . c?m er r “mﬁ ‘Mmumm t

(15):." Fromthe cooleb gl4) the line (16) Ieads ttd the Fecelver
(17) for the | rquefi ed EDC. 25 Advant ageously, the device further

conprises a line (18) fromthe (pressure side of the) vacuum punp (15)
via the COBRr es apbaratust Eokhearepihg odd )t prickiddgnadgclasnddain
anounts of unreacted et hyI ene. 420} %gd %213 @'e I| es, to -
or mor ceding X aims, comprising a
reactor (1), feed lines (2) and (3) for ethylene and
5 chlorine, respectively, a line (5) to the expansion
vessel (6) which has a line (7) for removing the
vaporized product and a line (8) for returning the
unvaporized product, and a line (l1l1l) for returning

a product partial stream to the reactor (1).

10 10. Apparatus as claimed in claim 9, wherein one or more
of the following features are alsc present: a line
(4) to the reactor (1) for an inert gas,
a dissolving vessel (9), which is connected to line
(8),

15 a pump (10) in line (8),
a pump (12) in line (11),
a cooler or heat exchanger (13) between the pump
(12). and the reactor (1),
in line (7) a cooler (14) from which a line (16)

20 . leads to the 1,2-dichloroethane-receiver (17),
in line (7) downstream of the cooler (14) a wvacuum.
pump (15),

a line (18) from the vacuum pump (15) wvia a
compressor (19) to the reactor (1) and
25 waste gas lines (20) and (21).

-_—
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méste~gas di sposal . 30 If the process runs for a prolonged'period It

must  be ensured that the sodiumchloride to iron(l11) chloride

ratigg according to the invention is maintained. So if, for exanpl e,
iran(l11) chl orggdge bagnses introduced into the plant, for exanple by
corrosion, the corresponding 35 anmounts of sodium chloride nust be

9 - -5-
Abgtract of the Disclosure

metered in,

If in the reaction of ethylene with chlorine to form 1,2-
dichloroethane (EDC) the catalyst components sodium
chloride and iron(III) chloride are used in a molar ratio
of below 0.5, then the EDC is obtained in sufficiently
high purity to allow direct conversion to vinyl chloride.
With maintenance of the stated molar ratio the reaction
can be carried out very advantageously in terms of
equipment and energy consumption, £for example by
vaporizing some of the EDC in an expansion vessel.

R
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conveaiently fromthe dissolving vessel (9), since ot herw se t he
purity of the distilled-off deteriorates or byproduct formation
i ncr,eases. The circul ating ED67;§;7577§EQ?EFTTHW1ty of over 99% is
5 * elear, i.e. no solid particles cdﬁmﬂﬁmdﬂuﬂ&kﬁﬂel dis only
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The direct chlorination is carried out in a reactor (1) havi ng a
volunme of 14.6 nB and a filling-level of 81% by vol ume. The pressure
i's maintained at 0.54 bar gauge pressyre by the line: (4) and the
tenperature is main- 15 tained at 75[errFC” The reaction mediumis liquid

EDC - tai 700 f 1] I : di d
S m‘;:'?gred I nt ogl’lfl e ﬁ%e%ﬁql’ bR O 5&?81{':& Qrg@f‘%‘%i&ﬁ?ﬁﬁ&gge: > Q)Q:I;\fn'[: I ©

t he ‘'desired nol tmreati.onofand th@odanmc:htbcd dedvantages | wildihinoew dbe( see

t abl e bel ow) 20 efn’ e&e f{s ratio is maintained throughout the
reaction. The re tor %? n % 2000 standard nB/h of ethyl ene
via line (2) and the correspondlng anount of gaseous chlorine via line

(3). A groductz Pheedealctiam med:.xﬁ:paiéécn: 1staa-gaighgeeﬁﬂycuequ\ta?mc)e (5)
0 B Lo 2 nesth R RNE Y S5 35 e Bhp 00 e PR B sl O
is not necessary to use chlorine in liquid form, since
the process of the invention can be carried ocut under
such mild conditions, particularly such low pressures,
that gaseous chlorine can be used. Thus ‘the pressure is
10 advantageously a maximm of 1 bar gauge pressure,
preferably between 0.4 and 0.6 bar gauge pressure, which
is advantagecixsly gset by means of inert gas, preferably .
nitrogen, blanketing.

The reaction temperature is from 50 to 105°C, advan-

15 tageously from 70 to 90°C. Pressure and temperature are
adapted to each other in such a way that the reaction is
carried ocut below the boiling point of EDC.

In a preferred embodiment of the invention, all or pre-
ferably only some of the EDC is passed into an expansion

20 vessel maintained under vacuum, the heat content of the
EDC stream leading to the vaporization of part of the
EDC. The vaporized EDC is free of catalyst and after
condensation has a purity of at least 99.9%, so that it
can be fed directly to the cleavage reaction to form

25 vinyl chloride. This allows the omission of the water-
scrubbing that is necessary for removal of the catalyst
in conventional processes, carried out without pressure
letdown or EDC vaporization, and also of the subsequently
required _d:i.t:illa.t-ive drying of the EDC.

30 The' préssﬁre in the expansion vessel is advantageously
from 0.2 to 0.7 bar absolute. This reduced pressure is
produced and maintained by means of customary fans. or
pumps, referred to below as a vacuum pump. If this vacuum
pump is not also to be used for conveying the gaseous EDC

35- the latter is condensed by means of a suitable device,



drawn off via line (7). This EDCis free of catalyst and has t he

purity given in the table, which allows the EDC to be processed
directly into vinyl chloride. The |evel 30 of the byproduct
1,1,2-trichloroethane is Iikemﬁse gi ven~ 3 - in the table bel ow. The
unvaporlzed EDC enal & sS%Paas % | S returred via
line (8) and a ﬁﬁ’?‘?o‘?gt egcf.gpigg anas oif&cted 1d % Vesdels

10

15

20

25

30

The exploitation of the heat of reaction for the partial
vaporization of the EDC and for maintaining the reaction
temperature in the stated preferred range results in a
substantially reduced need for coolant.

" The unvaporized catalyst-containing part of the EDC

remaining in the expansion vessel is returned to the EDC
circuit. This is made possible by the reaction forming
only a very small proportion of byproducts and the EDC
return containing only inconsequential amounts of
hydrogen chloride. -

The waste gas is practically free of chlorine. The
particularly preferred operating mode, in which only some
of the EDC, preferably a relatively small amount, is
passed into the expansion vessel, has the further advan-
tage that a secondary reactor for the conversion of the
remaining ethylene is not necessary. However, devices for
the removal and recirculation thereof can be provided
even in this preferred embodiment of the invention, since
they are not very costly.

Thus the ethylene yieid can be further increased or the
ethylene losses further reduced by returning the
ethylene-containing expansion vessel waste gas to the
reaction from a point downstream of the vacuum pump by

means of a suitable compressor, preferably a ligquid-jet

compressor, which is advantageously fitted at the bottom
of the reactor, and rereacting the ethylene with
chlorine. The driving jet for the preferred compressor is

advantageously a bleed stream (partial stream) of the
circulating EDC.

The residual amounts of ethylene can, however, also be
used for producing energy by waste gas incineration,
preferably for hydrogen chloride recovery.



(1). The main product streamis fed via |line (11) and a punp (12) into line

(8) and returned, if necessary via a cooler (13), to the reactor (1). I n
the table, Exanple 1 is a conparative exangle (w thout addition of Nad),
whil e Exanples 2 to 4 are according to the invention. Tabl e

Product contai nipfg inveB¥28R! eheMikdtel 81k8 providés a device which is
1,1, 2-trichl oroet hane

particularly suitable for the process of the invention.
It is, together with its preferred embodiments, shown in
the figure..

5 The device of the invention comprises

a reactor (1),
feed lines (2) and (3) for ethylene and chlorine,
respectively,
and preferably (4) for an inert gas,

10 a line (5) to . _
the expansion vessel (6) which is under reduced pressure
and has
a line (7) for removing the vaporized product and
a line (8) for returning the unvaporized product

15 to which is preferably connected a dissolving vessel (9)
and which _
preferably runs via a pump (10),
and a line (l1ll): for returning a product partial stream,
which preferably runs via a pump (12) and a cooler or

20 heat exchanger (13).

The line (7) for the EDC vapor advantageously runs via a
cooler (14) to the vacuum pump (15). From the cooler (14)
the line (16) leads to the receiver (17) for the
liquefied EDC. '

25 Advantageously, the device further comprises a line (18)
from the (pressure side of the) vacuum pump (15) via the
compressor (19) to the reactor (1) for returning residual
amounts of unreacted ethylene. (20) and (21) are lines to
waste gas disposal.

30 If the process runs for a prolonged period it must be
ensured that the sodium chloride to iron(IXII) chloride
ratio according to the invention is maintained. So if,
for example, iron(III) chloride becomes introduced into
the plant, for example by corrosion, the corresponding

35 amounts of sodium chloride must be metered in,
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conveniently from the .dissolving vessel (9), since
otherwise  the purity of the distilled-off EDC
deteriorates or byproduct formation increases.

The circulating EDC has an average purity of over 99%, is
clear, i.e. no solid particles can be detected, and is
only slightly colored. It is therefore not normally
necessary to bleed off part of the stream for the purpose
of removing impurities. .

The examples below illustrate the invention.
Examples 1 to 4

The direct chlorination is carried out in a reactor (1)
having a volume of 14.6 m® and a filling-level of 81% by
volume. The pressure is maintained at 0.54 bar gauge
pressure by the line (4) and the temperature is main-
tained at 75°C. The reaction medium is liquid EDC con-
taining 700 ppm of iron(III) chloride.

Sodium chloride is metered into the reaction medium via
a dissolving vessel (9) until the desired molar ratio of
sodium chloride to iron(III) chloride (see table below)
has been reached. This ratio is maintained throughout the
reaction. The reactor (1) is fed with 2000 standard m®/h

.of ethylene via line (2) and the corresponding amount of

gaseous chlorine wvia line (3). A product bleed stream
(partial stream) is conducted via line (5) into a down-
stream expansion vessel (6) having a pressure of 0.3 bar
absolute. In this 8.90 tonnes of EDC are vaporized and
drawn off via line (7). This EDC is free of catalyst and
has the purity given in the table, which allows the EDC
to be processed directly into vinyl chloride. The level

of the byproduct 1,1,2-trichloroethane is likewise given
in the table below.

The unvaporized EDC remaining in the expansion vessel (6)
is returned via line (8) and a pump (10) to the reactor

2



Cl ai s 1. A proCess for preparing 1,2-dichloroethane by

reaction of ethylene with chlorine in the presence of a sodium
chloride-iron(ll11) chloride catalyst, 5 whi ch conpri ses mai ntaini ng
the nolar ratio of sodi um chloritde¥td iron(111) chloride below 0.5
during the whol e, _r.eaction. . . The procgess_as cJaijped i laim1,
wherei n the nol &) e m’r‘bt?%"%‘f“’%o%‘?’f%’&kﬁe%r?%fi ‘f‘J‘d‘ if%\‘ﬂ I {]HC’ C?ﬂra)rﬂ' de
is in 10 tghanp AP fimbn Lihe (80, 42d returnéd, ificnecessssy asixlai ned

inclaiml or 21cd’é419é:ei(i§)h,e to the regcq._%gi@q _i s carried out at from50 to
105[err] C, prefer- _

In the table, Example 1 is a comparative example (without
5 addition of NaCl), while Examples 2 to 4 are according to .
the invention.

Table

Product containing

Molar ratio EDC 1,1,2-trichloroethane
NaCl : FeCl, | (% by weight] o
{% by weight]

99.78 0.157
99.90 0.064
99.95 0.025
- 99.94 0.035




ably in the range from70 to 90[err]C 4. The process as clainmed in

éne or nore of the preced- 15 ing clains, wherein the reaction is
carried out at a pressure of up to 1 ba

preferably - at fromO0.4 to 0.6 bar gauge pressure.

process as clainmed in claim4, wherein the gauge Ummmmlﬁﬂgg i s set
by inert gas bl anketing. 20 6. The process as nor e
of the precedi ng cl ai ns, whercigima! or paft of the

1, 2-dichloroethane is passed to a contalner mai nt ai ned at
reduced pressure, the product which distills off being separated

off and the retmi ni Ag process £for preparing 1,2-dichloroethane by
' reaction of ethylene with chlorine in the presence
of a sodium chloride-iron(III) chloride catalyst,
5 which comprises maintaining the molar ratio of
'~ sodium chloride to iron(III) chloride below 0.5

during the whole reaction.

2. The process as claimed in claim 1, wherein the molar
ratio of sodium chloride to iron(IXIX) chloride is in
10 the range from 0.3 to 0.45.

3. The process as claimed in claim 1 or 2, wherein the
reaction is carried ocut at from 50 to 105°C, prefer-
ably in the range from 70 to 90°C.

4. The process as claimed in one or more of the preced-
15 ' ing claims, wherein the reaction is carried out at
a pressure of up to 1 bar gauge pressure, preferably

at from 0.4 to 0.6 bar gauge pressure.

5. The process as claimed in claim 4, wherein the gauge-
pressure is set by inert gas blanketing.

20 6. The process as claimed in one or more of the
preceding claims, wherein all or part of the
1,2-dichlorcethane is passed to a container
maintained at reduced pressure, the product which
distills off being separated off and the remaining

25 1,2-dichloroethane being returned to the process.

7. The process as claimed in one or more of the
preceding claims, wherein the reaction medium is
circulating 1,2-dichlorocethane.

8. The process as claimed in one or more of the
30 preceding claims, wherein the chlorine is fed in as



25 1, 2-di chl or oet hane being returned to the process _The
process as clalned in one or nore of the

wherein the reaction nmediumis circulating 1, 2- dIC :
8. The process as clained in one or nore ®f-the 30. \\“\“\\W“ﬂﬁm‘ E\“f
clainms, wherein the chlorine is fed in as

as.

9. Device for carrying out the process as claimed in
one or more of the preceding claims, comprising a
reactor (1), feed lines (2) and (3) for ethylene and
5 chlorine, regpectively, a line (5) to the expansion
vessel (6) which bhas a line (7) for removing the
vaporized product and a line (8) for returning the
unvaporized product, and a line (11) for returning

a product partial stream to the reictor (1).

10 10. Device as claimed in claim 9, wherein one or more of
the following features are alsoc present: a line (4) .
to the reactor (1) for an inert gas,

~a dissolving vessel (9), which is connected to line
(8), _
15 a pump (10) in line (8),
a pump (12) in line (11),
a cooler or heat exchanger (13) between the pump
(12) and the reactor (1),
in line (7) a cooler (14) from which a line (16)

20 leads to the 1,2-dichloroethane-receiver (17),
in line (7) downstream of the cooler (14) a vacuum
‘pump (15),

a line (18) £rom the vacunm .pump (15) via a
compressor (19) to the reactor (1) and
25 waste gas lines (20) and (21).



gasf 9. Device for carrying out the process as clained in

one or nore of the preceding clains, conprising a reactor (1),

feed lines (2) and (3) for ethylene and 5 chl orine, respectively, a
. line (5) to the expansion vessel (6) which has a line (7) for
“renoving the vapori zed product-afld-a line (8) for returning the

r oduct

a
partial streafROCESTe AND, DEVT OR PREPARING oyl RICHLY BANE:| ai m
9, wherein on&YoPIRECT GHLORI ONhe following features are also present:

a line (4) to the reactor (Bbgtrpact inert gas, a
di ssol ving vessel (9), which is connected to |ine

unvapori zed product, and a |line ;1%2 for returning
I

If in the reaction of ethylene with chlorine to form 1,2-

dichloroethane (EDC) the catalyst components sodium

chloride and iron(III) chloride are used in a molar ratio’
of below 0.5, then the EDC is obtained in sufficiently
high purity to allow direct conversion to vinyl chloride.

With maintenance of the stated molar ratio the reaction

can be carried out very advantageously in terms of

equipment and energy consumption, for example by
vaporizing some of the EDC in an expansion vessel.

FIGURE 1



(8), 15 a punp (10) in line (8), . a punp (12) in Iine.(ll),

a cool er or heat exchanger (13) between the punp (12) and the
reactor (1), inline (7) a cooler (14) fromwhich a line (16) 20
| eads to the 1, 2-dichl oroet hane-receiver (17), in line (7)
downstream of the cool er (14) a vacuum punmp (15), a
line (18) fromthe vacuum punp (15) via /1 conpressor -(19) ‘to the
reactor (1) and 25 waste gas lines (20) and (21). )
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7~n
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